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This review article delves into the complexities of shipping accidents, unraveling the multifaceted fac-
tors contributing to these catastrophic events that pose significant risks to human life, the environment,
and the global economy. This underscores the persistent role of human error in maritime incidents
despite advancements in technology and vessel design. This study explores the critical role of risk per-
ception in shipping operations and discusses the effectiveness of the International Safety Management
Code (ISM) in standardizing safety practices. The article also examines the methodologies employed
in shipping accident investigations, highlighting their significance in identifying immediate causes and
systemic deficiencies to prevent future occurrences. Finally, it highlights the contribution of accident
theories in providing comprehensive frameworks to understand the interplay between human actions,
organizational structures, and external factors, thereby guiding the development of holistic safety strate-
gies. This review aims to shed light on the intricacies of maritime accidents and the concerted efforts
required to enhance safety in the shipping industry.
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1. Introduction.

The shipping sector is pivotal for international trade, facili-
tating the movement of nearly 90% of the world’s commodities.
It’s essential role in the global economic landscape is under-
scored by the expansive fleet navigating the oceans. However,
this marvel is not without hazards. Maritime mishaps, span-
ning collisions, groundings, oil spills, fires etc. wreak havoc on
human life and the environment.

It is crucial to discern the underpinnings of these maritime
tragedies. Beyond profound economic setbacks, these incidents
imperil marine ecosystems and jeopardize seafarer safety. Delv-
ing into their root causes, gauging their implications, and pin-
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pointing preventive protocols are vital for sculpting a safer and
sustainable maritime domain.

Human error is a prominent catalyst for these mishaps and
consistently serves as a linchpin in maritime incidents. Al-
though technological strides and enhanced safety protocols have
been developed, human vulnerability remains a central issue.
Understanding the nuances and origins of these errors is a cor-
nerstone in formulating robust preventive and mitigation ap-
proaches. The International Maritime Organization (IMO) too
underscores the significance of human dynamics in marine ca-
sualties.

This review explores prior studies done on maritime acci-
dents, focusing on causative elements, such as human error,
risk perception ramifications, and in-depth safety evaluations.
It further delves into the influence of the ISM code, tailored
explicitly for human error management in maritime operations.
Moreover, this research reviews the frameworks and techniques
advanced for maritime accident inquiries, probing the founda-
tional theories that shape them.



M.P. Singh & T.B. Raju1. / Journal of Maritime Research Vol XXI. No. III (2024) 91–100 92

2. Methodology.

This study encompasses a systematic literature review, ex-
ploring the subject thematically, with a focus on the following
areas:

• Accidents and Incidents in Shipping Industry

• Analysis of Human Error Component in Maritime Acci-
dents & Incidents

• Risk Perception & Safety Analysis in Maritime Industry

• Impact of ISM Code on Ship Operations

• Analysis of Methodologies Used/ Proposed for Analysing
Maritime Accidents/ Incidents.

• Accident Theories and Models/Applications to Maritime
Accident

2.1. Accidents and Incidents in Shipping Industry.

The shipping industry constitutes a vast and intricate sec-
tor responsible for transporting goods and passengers via sea
routes. As is common in all domains of transportation and lo-
gistics, the shipping industry is susceptible to accidents and in-
cidents. These events can range from minor mishaps to major
catastrophes, occasionally resulting in the loss of life, environ-
mental harm, and financial ramifications. Given the expansive
global scope of the shipping industry, it faces various types of
accidents including collisions, capsizing, foundering, ground-
ings, strandings, fires, and explosions. This section examines
and comprehends the efforts made to analyze and mitigate ac-
cidents and incidents within the shipping industry.

(Anderson 1983) studied maritime accidents by focusing on
boarding and access, leading to industry-wide ergonomic rec-
ommendations. (Srivastava 1989) highlighted the role of the
International Maritime Organization’s (IMO) role in enhancing
maritime safety and minimizing marine pollution through con-
ventions and recommendations.

(Li 1998) emphasized the role of sea conditions in shipping
safety, showing that complex sea states significantly increased
risks. (Phillips 2000) linked sleep imbalances to an increased
accident risk, noting that ‘being asleep’ and ‘sleep deprivation”
contribute significantly to incidents.

(Hansen et al. 2002) studied the associated risk factors for
workplace accidents aboard merchant ships, suggesting preven-
tive measures, and highlighting the under-reporting of incidents
as an issue. (Barnett et al. 2002) analyzed behavioral indicators
to evaluate the crisis management skills of merchant marine of-
ficers, highlighting the need for rigorous training. (Giziakis and
Bardi-Giziaki 2002) examined the probability of shipping acci-
dents leading to environmental pollution, and found a higher
risk in ports and large tankers. (Darbra and Casal 2004) re-
ported an increase in seaport accidents, mostly during the trans-
fer operations. (Jensen et al. 2005) outlined the risks of slip,
trip, and fall (STF) accidents in merchant shipping, suggesting
a need for better prevention. (Toffoli et al. 2005) advocated for

a standardized warning system based on marine forecasts to re-
duce weather-related accidents. (Nielsen and Panayides 2005)
expanded maritime safety to include occupational hazards, call-
ing for more research on fatalities from work-related accidents.
(Akten 2006) examined the impact of shipping accidents on
marine environments, emphasizing continuous improvements
despite the inherent risks. (Antão and Guedes Soares 2008)
compared ocean-going vessels and high-speed crafts (HSCs)
accidents and found distinct patterns and human factors to be
predominant in HSCs.

(Antão and Soares 2010) included wave height data in ac-
cident models to reveal the impact of weather patterns on acci-
dents. (Ellis 2011) investigated the causes of dangerous cargo
releases on container ships and identified errors during packag-
ing and loading as leading causes. Shipping incidents, many of
which led to oil spills, have played a pivotal role in driving en-
vironmental protection regulations. (Butt et al. 2015) analyzed
shipping accidents affecting life, the environment, and indus-
try reputation with the aim of identifying improvement areas.
(Bužančić Primorac and Parunov 2016) reviewed ship accident
statistics and noted that design changes and regulations signifi-
cantly influenced accident rates. (Baalisampang et al. 2018) re-
viewed fire and explosion accidents and identified human errors
as the primary cause. (Chen et al. 2019a) examined total-loss
maritime incidents using the entropy weight-TOPSIS model to
identify the key influencing elements. (Zhang et al. 2019) an-
alyzed 477 ship accident reports to discern the relationship be-
tween accident effects and contributing factors. Key findings
include:

• Vessel speed greatly affected collision fatalities and in-
juries.

• Crew number impacted collision injuries and fatalities.

• Oil spills were mainly linked to specific collision posi-
tions.

2.2. Analysis of Human Error Component Maritime Accidents
& Incidents.

Human error is a prominent factor in shipping industry ac-
cidents. Accidents often result from the complex interplay of
various factors, with human error representing a significant con-
tributor. Consequently, addressing human error has become a
focal point in accident prevention.

Studies have revealed the substantial involvement of human
error in various maritime accidents.

• Tanker accidents: Human error contributes to 84-88% of
incidents (Transportation Safety Board of Canada, 1994).

• Towing vessel groundings:79% of cases involve human
error (Cormier, 1994).

• Collisions:89-96% of collisions result from human error
(Bryant, 1991; U.K. P&I Club, 1992).

• Allisions:75% of allisions are attributed to human error
(Bryant, 1991).
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• Fires and explosions: Human error is responsible for 75%
of such incidents (Bryant, 1991).

This emphasizes the need to focus on understanding and
addressing the specific types of human errors that lead to casu-
alties to make significant strides in reducing marine accidents.

(Wagenaar and Groeneweg 1987) highlighted that increas-
ing safety awareness was insufficient. Instead, addressing spe-
cific types of human errors, such as poor habits, incorrect diag-
noses, inattentiveness, and lack of training, is crucial.

(Hetherington et al. 2006) conducted a comprehensive re-
view of marine safety concerns, including human factors. Their
review covered 20 studies on exhaustion, stress, health, situa-
tional awareness, teamwork, decision-making, communication,
automation, and safety culture. This study emphasizes the im-
portance of monitoring and addressing human factors to en-
hance maritime safety. (Er et al. 2007) investigated the role
of design flaws in shipboard systems, which contribute to oper-
ational errors. The researchers recommended adopting the Hu-
man Factors Analysis and Classification System (HFACS) to
study how design flaws affect human error. (Pennie et al. 2007)
explored the importance of Human Factors (HF) in maritime
maintenance and inspection. This study discussed adapting HF
principles to ship design to enable more efficient maintenance
procedures. (Barnett et al. 2007) delved into concerns regard-
ing automation in maritime systems, identifying and discussing
issues related to automation, and providing guidance for mit-
igating human errors in automated shipboard systems. (Song
2009) focused on the application of ergonomic principles in
ship machinery design to prevent accidents, emphasizing that
these principles can prevent accidents at minimal or no extra
cost.

(Mokhtari and Khodadadi Didani 2013) analyzed maritime
accidents in Iranian shipping companies, pinpointing factors
contributing to human error, including negligence, inadequate
training, and a lack of suitable tools. (Akyuz 2016) addressed
the gap in the Human Error Assessment and Reduction Tech-
nique (HEART) by producing marine-specific error-producing
condition (m-EPC) values, enabling more accurate maritime
safety analysis. (Ung 2018) suggested conducting a risk analy-
sis using expert advice and developing a fuzzy Cognitive Reli-
ability Error Analysis Method (CREAM) to determine the con-
tribution of human error to oil tanker groundings. (Islam et
al. 2018) focused on factors affecting performance in marine
maintenance and identified workload, stress, and ship motion as
critical factors for Human Error Probability (HEP) estimation.
(Youn et al. 2018) aimed at developing an objective classifica-
tion system for navigator behaviors using a Kinect sensor, this
study successfully classified standard lookout activities, pro-
viding insights into navigator behavior for accident prevention.
(Antão and Soares 2019) employed a Bayesian Belief Network
model, to evaluate the role of human error in ship accidents
under various weather conditions, offering insights into the pat-
terns of human error causes relative to factors such as sea and
weather conditions.

Overall, these studies highlight that human error remains
a major challenge in maritime safety. Addressing this issue

through targeted strategies, advanced analytical methods, and
specialized EPC values can contribute significantly to accident
prevention and overall safety improvement in the shipping in-
dustry.

2.3. Risk Perception & Safety Analysis in Maritime Industry.

Ensuring safety in the maritime industry requires a com-
prehensive understanding and management of potential risks.
Risk perception, the way individuals and organizations inter-
pret and evaluate the risks associated with their activities, plays
a pivotal role in decision-making and safety protocols within
the maritime sector. Numerous factors influence risk percep-
tion, including past experience, cultural influences, cognitive
biases, awareness, and training. Safety analysis, on the other
hand, involves the identification of potential hazards, risk as-
sessment, and implementation of measures to prevent accidents
and mitigate their impacts.

(Garrick 1999) highlighted the maritime sector’s lag in adopt-
ing formal risk assessment techniques, emphasizing the need
for improved risk assessment guidelines inspired by other in-
dustries such as chemical, nuclear, and defense.

(Soares and Teixeira 2001) presented the ”systems approach”
in ”Shipboard Emergency Preparedness” and showcased its po-
tential to revolutionize the legislative frameworks safeguarding
shipping safety and pollution prevention. (Bailey et al. 2006)
and (Bailey et al. 2007) dived deeply into risk perception, re-
vealing that factors such as nationality, rank, and ship-type ex-
perience play significant roles in shaping perceptions of safety
and risks within the maritime industry. (Grabowski et al. 2007)
highlighted the importance of leading safety indicators in global
maritime operations, emphasizing the role of continuous moni-
toring and organizational culture. (Lu and Tsai 2008) explored
the relationship between safety climate and various outcomes in
container shipping, including seafarer behavior and vessel acci-
dents. Their findings emphasize the importance of cultivating a
positive safety climate onboard.

(Bailey et al. 2010) conducted a study to compare the risk
perceptions of maritime industry workers using recorded acci-
dent data. The research underscored the impact of rank and
nationality on risk perception, whereas age and experience ap-
peared to have less influence. (Lu and Tsai 2010) evaluated the
impact of the safety climate on vessel accidents, specifically
in the context of container shipping. This study identified di-
mensions of safety climate and their impacts on crew fatalities
and vessel failure, highlighting the significance of job safety,
management safety practices, and safety training. (Bailey, N.,
Ellis, N., Sampson 2012) showed disparities in risk percep-
tion among different roles in maritime companies, emphasizing
the importance of a unified safety strategy across organizations.
(Bhattacharya and Tang 2013) delved into the role of Oil Ma-
jors, revealing the intricacies of the supply chain’s influence on
ship safety and seafarer well-being. (Wang et al. 2013) ex-
amined risk perception and communication in the wake of the
Fukushima Daiichi Nuclear Disaster. Their findings underscore
the profound impact of such events on global maritime opera-
tions. (Karahalios 2014) bridged the gap between commercial
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imperatives and safety, advocating an integrated risk manage-
ment system that also considers business outcomes. (Hystad
et al., 2015) focused on the critical relationships between sleep
quality, fatigue, and risk perception. Their study is a clarion
call for organizations to prioritize seafarer well-being and rec-
ognize its implications on safety. (Chai et al. 2017) introduced
an innovative risk-assessment model specifically for ship col-
lisions. Their study emphasized the unique challenges posed
by different ship types in high-traffic areas, such as the Singa-
pore Strait. (Cem Kuzu et al. 2019) illuminated the intricacies
and potential hazards of ship mooring operations and provided
a blueprint for effectively mitigating these risks. (Chen et al.
2019b) offered a comprehensive review of ship-ship collision
risk analyses, urging the industry to consistently upgrade its ef-
forts to enhance navigational safety. Collectively, these studies
emphasize the multifaceted nature of risk perception and safety
analysis within the maritime industry, shedding light on the fac-
tors influencing risk perception and ongoing efforts to improve
safety protocols and risk mitigation strategies.

2.4. Impact of ISM Code on Ship Operations.

In 1993, the International Maritime Organization (IMO) in-
troduced the ISM Code as a reaction to significant maritime ac-
cidents in the 1980s, often attributed to human errors and subpar
management practices. By 1998, this Code was integrated into
SOLAS, Chapter IX, making compliance obligatory for mar-
itime operations. Central to the Code is a set of guidelines that
strive to ensure ship safety and mitigate maritime pollution, de-
lineating the responsibilities of both shipping entities and ship
personnel, particularly through the implementation of a Safety
Management System (SMS).

After formal induction in 1998, certified shipping organiza-
tions faced the dual challenge of maintaining new safety stan-
dards while seeking avenues for further enhancement. (Thomas
1998) offered one such avenue, suggesting that elements of ISO
14001 should be incorporated to augment environmental com-
pliance. (Golapalli 2003) explored the relationship between the
effective implementation of the ISM Code and its impact on
maritime claims and found evidence of a positive shift in be-
havior towards safety due to the experience gained through the
adoption of the Code.

(Moore and Roberts 2005) accentuated the IMO’s commit-
ment to considering the human dimension of maritime safety.
Their exploration delved into the multifaceted safety manage-
ment system, as it exists within the ISM Code, evaluating its
ramifications for a broad spectrum of stakeholders. On a paral-
lel note, research by (Celik 2009) and further studies by (Tzan-
natos and Kokotos 2009)have shed light on the efficacy of the
Code in curbing accidents stemming from human errors and in
reinforcing safety protocols on ships.

(Tunidau and Thai 2010) highlighted the need for senior
management commitment, employee involvement, effective en-
forcement by flag state administrations, rationalization of doc-
umentation, and the application of quality management princi-
ples in SMS, for effective implementation of the ISM code. A
contrasting perspective was presented by(Bhattacharya 2012),

who pinpointed a perceptual schism between maritime man-
agers and seafarers in terms of how the Code was being applied
and interpreted, leading to a lack of trust between the two par-
ties. (Kokotos 2012)indicated a decline in shipping incidents
caused by human error, thereby demonstrating the positive im-
pact of the ISM Code. Subsequent academic endeavors con-
tinued to expand the implications and applications of the ISM
Code. (Lappalainen et al. 2012) offers insights into its oper-
ational challenges, especially in the Finnish shipping sector.
(Asyali and Bastug 2014) found parallels between the princi-
ples of scientific management and the ISM Code, emphasizing
their structured and systematic approaches to achieving their
objectives. (González et al. 2016) voiced concerns about in-
consistent standards in their implementation onboard passenger
vessels. (Lee and Lee 2016) pursued an empirical approach,
gauging the relationship between ISM audits and PSC inspec-
tion outcomes, to find a favorable long-term effect. (Pantou-
vakis and Karakasnaki 2016) examined the efficacy of the ISM
Code by comparing it with ISO 9001, highlighting its contri-
bution to continuous improvement and emphasis on customer
satisfaction. (Jung and Jung 2017) evaluated the impact of the
ISM Code on safety culture and found significant differences in
perceptions between seafarers of oceangoing vessels adhering
to the Code and those of domestic ships. (Lappalainen 2017)
analyzed the challenges of SMS deployment and emphasized
the role of cultural traits in either supporting or obstructing the
adoption of safety management systems. (Karakasnaki et al.
2018) investigated the connection between accident reduction
and the ISM Code, revealing that effective safety management
systems contribute to a higher likelihood of accident reduction.
(Laverick 2018) critically examined the ISM Code and its im-
pact on safety, emphasizing the need to address complacency
and ensure a continued commitment to safety culture. (Pan-
touvakis and Karakasnaki 2018) empirically analyzed the role
of human talent in ISM Code effectiveness, highlighting the
mediating role of the ISM Code in top management commit-
ment and shipping business competitiveness. (Mišković et al.
2019) explored seafarers’ attitudes towards safety performance
indicators and their perceptions of ISM Code implementation,
emphasizing the influence of well-structured procedures, pos-
itive work environment, and effective communication. (Xue
and Tang 2019) investigated ship managers’ approaches to ship-
board safety management and highlighted the need for a more
supportive framework to reduce risks in the maritime sector.

The ISM Code ensures global ship safety and pollution pre-
vention. Although it initially improved safety, recent data show
a decline in compliance, leading to more accidents and pollu-
tion. (Baştuğ et al. 2021) proposed combining the ISM and
Idea Management System (IMS) using the Seven C approach,
aiming to enhance knowledge, awareness, and efficiency.

These studies collectively underscore the significance of the
ISM Code in promoting safety, mitigating risks, and fostering a
culture of maritime safety while also addressing challenges and
areas for improvement in its implementation and enforcement.
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2.5. Analysis of Methodologies Used / Proposed for Analysing
Maritime Accidents / Incidents.

Analyzing maritime accidents and incidents is crucial for
understanding their origins, identifying safety gaps, and imple-
menting preventive measures. This section explores the various
methodologies used and proposed for such analyses.

(Caridis 1999) introduced the Casualty Analysis Methodol-
ogy for Maritime Operations (CASMET) Project, focusing on
coding and analyzing maritime incidents. It aimed to address
the lack of emphasis on organizational and human errors in Eu-
ropean investigative practices.

(Mccafferty and Baker 2002) focused on human error in the
marine sector, particularly crew fatigue, and explored initiatives
by maritime safety organizations to address these issues. (Roth-
blum et al. 2002) proposed the incorporation of human ele-
ments into investigation programs to identify the causes of inci-
dents involving human factors. (Grech et al. 2002) investigated
mariners’ lack of situational awareness (SA) by analyzing acci-
dent reports using the Leximancer tool for textual data process-
ing. To address shipping accident persistence despite techno-
logical advancements and safety-related legislation, (Celik and
Cebi 2009) developed human factor analysis and classification
system (HFACS) using a Fuzzy Analytical Hierarchy Process
(FAHP) to quantify human error contributions to shipping acci-
dents.

(Celik et al. 2010) introduced a risk-based modeling ap-
proach using Fuzzy Extended Fault Tree Analysis (FFTA) for
shipping accident investigations. (Schröder-Hinrichs et al. 2011)
used HFACS analysis to review 41 accident investigation re-
ports concerning fires and explosions in machinery spaces, high-
lighting a gap in investigative methodology that focuses ex-
cessively on technical components. (Salmon et al. 2012)car-
ried out a comparative study of three modern accident anal-
ysis techniques–Accimap, HFACS, and STAMP–through case
studies. (Chen et al. 2013) proposed a human factor analysis
and classification system for maritime accidents (HFACS-MA),
a five-layer framework. (Akyuz and Celik 2014) introduced
the HFACS-CM model, combining Cognitive Maps (CM) and
HFACS for marine accident analysis. (Wu et al. 2017) proposed
an improved Cognitive Reliability and Error Analysis Method
(CREAM) using an evidential reasoning approach for maritime
accidents. (Theophilus et al. 2017) developed a human fac-
tors analysis and classification system for the oil and gas in-
dustry (HFACS-OGI). (Akyuz 2017) introduced a hybrid model
combining an HFACS and Analytical Network Process (ANP)
for shipboard accident analysis. (Fu et al. 2017) compared
two accident causation models, the HFACS and the 2-4 model
(24Model). The study found 24Model to be scientifically valid
and more widely applicable in practice. (Kim and Na 2017)
proposed a human-factor-investigation process for marine acci-
dents. (Kececi and Arslan 2017) introduced the SHip Accident
Root Cause Evaluation (SHARE) technique using the Fuzzy
SWOT AHP Method. (Chen et al. 2017) developed a fuzzy
matter element method to identify the primary causes of the
total loss of marine casualties. (Batalden and Sydnes 2017) an-
alyzed marine accidents using a modified HFACS framework.

(Uğurlu et al. 2018) examined ship collisions and contact acci-
dents involving passenger ships, using a custom HFACS frame-
work. (Zhang et al. 2019) quantitatively analyzed ship acci-
dents and contributing factors using statistical analysis tech-
niques.

(Yildiz et al. 2021) studied the adaptability of the human
factor analysis and classification system for passenger vessel
collisions (HFACS-PV) for different types of marine accidents.

Analyzing maritime accidents has progressed from focusing
on human errors to integrating technological and organizational
factors. A variety of approaches have highlighted the industry’s
dedication to enhancing maritime safety through rigorous acci-
dent analysis.

2.6. Accident Theories and Models / Application to Maritime
Accidents.

Maritime accident analysis aids in discerning the root causes
and enhancing safety protocols. Various theories and models
inform this domain, offering insights into contributing factors,
human oversight, and institutional lapses. The following is an
exploration of these perspectives:

(Newbold 1927) introduced statistical methods, the ”statis-
tics of repeated trends,” focusing on personal factors beyond
machinery failures.

(Suchman 1970) posited the social deviance hypothesis, em-
phasizing the protective role of social controls against acci-
dents.

(Reason 1990) outlined the distinction between active and
latent human failures across sectors, thus underscoring the mul-
tifaceted nature of major accidents. (Rasmussen 1997) pro-
moted a system-oriented risk management approach, acknowl-
edging the evolving technological and regulatory landscape. (Er-
icson 1999)accentuated the Fault Tree Analysis for system fail-
ure representation. (Allan F. Williams 1999) presented a Had-
don Matrix, which is a comprehensive framework for injury
control.

(Shappell and Wiegmann 2000) formulated an HFACS frame-
work to pinpoint human factors in aviation mishaps with po-
tential maritime applications. (Leveson 2004) advocated the
system-theoretic accident model and processes (STAMP) to en-
sure holistic accident analysis.

(Rossing et al. 2010) proposed a ”functional HAZOP assis-
tant” to supplement the traditional hazard analysis. (Mullai and
Paulsson 2011) proposed a model utilizing structural equation
modeling (SEM) for maritime accident analysis. (Medina Oliva
et al. 2012) integrated multiple root cause analysis techniques
for industrial system evaluation. (Awal and Hasegawa 2017)
presented a Logic Programming Technique (LPT) to view mar-
itime accidents through an engineering perspective.

These theories and models offer diverse perspectives on ac-
cident causation and analysis, contribute to our understanding
of maritime accidents, and provide valuable tools for accident
prevention and safety improvement.
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3. Discussion and Analysis.

Shipping accidents, multifaceted in nature, hold significant
implications for the global commerce and transport sectors.

While the maritime industry propels international trade, its
associated risks, ranging from collisions and fires to structural
breakdowns, can trigger monumental repercussions, notably,
human casualties, ecological harm, and economic downturns.

A prominent factor, human error continues to emerge de-
spite the sector’s technological progress and vessel advance-
ments. As maritime functions predominantly hinge on human
actions, aspects such as decision making, operational conduct,
and intercommunication become pivotal. Challenges such as
fatigue, insufficient training, miscommunication, and overcon-
fidence amplify the error probabilities. Addressing these human
- centric discrepancies calls for augmented training regimens,
heightened emphasis on safety, and an organizational reorien-
tation towards crew welfare.

Furthermore, the lens through which the risks are perceived
substantially affects maritime accidents. Individual risk inter-
pretations can guide decisions, where downplaying or overstat-
ing risks can skew actions. Achieving equilibrium between risk
abatement and operational efficiency underscores the criticality
of precise risk discernment and adept management.

The advent of the International Safety Management Code
(ISM) heralded a new era of standardized safety protocols. None-
theless, its efficacy is contingent on deep-rooted adoption across
maritime echelons. Commitment to the ISM Code predicts
sound managerial systems that promote proactive hazard detec-
tion, risk evaluation and perpetual enhancement. The fusion of
safety-first culture, precise risk perception, and the ISM Code’s
directives is paramount.

Accident investigation techniques serve as instrumental ap-
paratus, illuminating the intricate causative nexus behind mar-
itime mishaps. Utilizing methods such as root cause diagnosis,
human-centric factor scrutiny, and avant-garde simulations of-
fers a panoramic view of accident genesis. Such techniques
not only spotlight immediate causal agents, but also expose la-
tent systemic lapses, facilitating the inception of bespoke safety
protocols to thwart reoccurrences.

Finally, accident theoretical models offer scaffolding to dis-
sect accidents in their entirety, elucidating the nuanced inter-
play of human behaviors, institutional architectures, and ex-
ternal dynamics. These guiding frameworks pave the way for
all-encompassing safety blueprints that cater to organizational,
procedural, and personal dimensions.

Conclusions.

Shipping accidents pose significant challenges to crew safety,
vessels, and the marine environment. Although technological
advancements have significantly improved maritime safety, hu-
man factors are critical to accidents. Addressing these chal-
lenges necessitates a comprehensive understanding of the hu-
man element, accurate risk perception, and rigorous application
of the established safety codes. In conjunction with accident
theories, the methodologies utilized for accident investigation

offer valuable insights for designing effective preventive strate-
gies. As the maritime industry evolves, embracing a culture
of safety that integrates heightened awareness and adherence
to safety management principles is crucial for averting future
accidents and ensuring the safety of seafarers and the marine
environment.

Gaps Identified/ Scope for Further Study.

Container vessels play a pivotal role in the intricate web of
global trade, serving as the backbone of the modern interna-
tional commerce. Their significance lies in their ability to effi-
ciently transport vast quantities of goods across continents, con-
tributing to the global economy interconnectedness and growth.
The increasing participation of vessel in global trade is driven
by several factors that have reshaped the dynamics of inter-
national commerce and supply chains and container trade has
adapted and evolved to meet the demands of rapidly changing
global economy. Though container vessel play an important
role in the global, there is no targeted study on container vessel
accidents, to analyse the cause and develop control / mitigating
measures.
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[11] A. Toffoli, J. M. Lefèvre, E. Bitner-Gregersen, and
J. Monbaliu, “Towards the identification of warning criteria:
Analysis of a ship accident database,” Applied Ocean Research,
vol. 27, no. 6, pp. 281–291, 2005, doi: 10.1016/j.apor.2006.03-
.003.

[12] D. Nielsen and P. M. Panayides, “Causes of casualties
and the regulation of occupational health and safety in the ship-
ping industry,” WMU Journal of Maritime Affairs, vol. 4, no. 2,
pp. 147–167, 2005, doi: 10.1007/BF03195071.

[13] N. Akten, “Shipping accidents : a serious threat for ma-
rine environment,” Black Sea/Mediterranean Environment, vol.
12, pp. 269–304, 2006, [Online]. Available: www.blackmedit-
journal.org/pdf/2006 vol12 no3-5.pdf

[14] P. Antão and C. Guedes Soares, “Causal factors in ac-
cidents of high-speed craft and conventional ocean-going ves-
sels,” Reliab Eng Syst Saf, vol. 93, no. 9, pp. 1292–1304, 2008,
doi: 10.1016/j.ress.2007.07.010.

[15] P. Antão and C. G. Soares, “Analysis of the influence
of waves in the occurrence of accidents in the portuguese coast
using bayesian belief networks,” Journal of Konbin, vol. 13,
no. 1, pp. 105–116, 2010, doi: 10.2478/v10040-008-0140-5.

[16] J. Ellis, “Analysis of accidents and incidents occurring
during transport of packaged dangerous goods by sea,” Saf Sci,
vol. 49, no. 8–9, pp. 1231–1237, 2011, doi: 10.1016/j.ssci.20-
11.04.004.

[17] N. Butt, D. Johnson, N. Pryce-roberts, and N. Vigar,
“15 Years of Shipping Accidents : A review for WWF Southamp-
ton Solent University,” vol. 44, no. 0, pp. 37–63, 2015, [On-
line]. Available: http://awsassets.panda.org/downloads/15 years-
of shipping accidents a review for wwf .pdf
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T. Ruin, “Root cause analysis to identify physical causes,” 11th
International Probabilistic Safety Assessment and Management
Conference and the Annual European Safety and Reliability
Conference 2012, PSAM11 ESREL 2012, vol. 1, pp. 671–680,
2012.

[97] Allan F. Williams, “The Haddon Matrix: Its Contribu-

tion to Injury Prevention and Control,” 3rd National Conference
on Injury Prevention and Control. pp. 15–16, 1999.

[98] S. A. Shappell and D. A. Wiegmann, “The Human Fac-
tors Analysis and Classification System – HFACS,” pp. 1–15,
2000.

[99] N. Leveson, “A new accident model for engineering
safer systems,” Saf Sci, vol. 42, no. 4, pp. 237–270, 2004, doi:
10.1016/S0925-7535(03)00047-X.

[100] N. L. Rossing, M. Lind, N. Jensen, and S. B. Jørgensen,
“A functional HAZOP methodology,” Comput Chem Eng, vol.
34, no. 2, pp. 244–253, 2010, doi: 10.1016/j.compchemeng.20-
09.06.028.

[101] Z. I. Awal and K. Hasegawa, “A study on accident the-
ories and application to maritime accidents,” Procedia Eng, vol.
194, no. December, pp. 298–306, 2017, doi: 10.1016/j.proeng.-
2017.08.149.


